Study design: We analyzed longitudinal data on secondary outcomes from participants in a telerehabilitation study. Objectives: To examine the factors affecting return to productive activities and employment and the time to these events following a spinal cord injury (SCI). Setting: A large southeastern rehabilitation hospital in the United States. Methods: We used hazard regression models to analyze data from newly injured people (n¼111) participating in an educational intervention post discharge who were followed for up to 2 years. Outcomes were time to return to productive activities and employment. Results: Increasing age and being on Medicaid significantly decreased the likelihood of returning to productive activities (Po0.01), while being white (Po0.05) and having a higher median income (Po0.001) significantly increased this probability. The same factors, bar being on Medicaid, affected the return to employment. Whites returned to productive activities 2.5 times sooner than African Americans and employment twice as fast (Po0.001). Being in the 75th income percentile compared with the 25th shortened time to employment by 209 days. Conclusion: Findings here suggest that income and race affect the time to return to productivity and employment, while being on Medicaid also has a role in general post injury productivity. 2 This range may in part be attributed to differences in (1) study samples, including size, setting, composition, employment status at time of injury and method of sample selection; (2) the interval over which employment is examined; (3) how dates of employment are determined; (4) the type of data analyzed; (5) analytic methods; and (6) different definitions of employment.
INTRODUCTION
Spinal cord injuries (SCIs) are life-changing events. One area commonly affected is employment. Reported employment rates post SCI vary greatly worldwide. 1 One review of the US literature reported a range of 21-67%. 2 This range may in part be attributed to differences in (1) study samples, including size, setting, composition, employment status at time of injury and method of sample selection; (2) the interval over which employment is examined; (3) how dates of employment are determined; (4) the type of data analyzed; (5) analytic methods; and (6) different definitions of employment.
Most US studies focus on paid employment, however measured or defined, rather than the broader rehabilitation goal of productive activity, such as vocational training or informal work. 3, 4 Also, certain predictive factors for employment have been examined extensively. 5 These include demographic factors, such as race, measures of functional status, time since injury and education. 1, 6, 7 Two factors receiving scant attention are income and insurance. Mackenzie et al. 8 examined socio-economic correlates of employment, including age, race, education, social support and income at 6 and 12 months post traumatic injury among those employed at the time of injury. Income and social support were the only two significant factors affecting return to employment, with income having the largest role.
In a retrospective study of 154 individuals with SCI, DeVivo et al. 9 found that income did not predict employment status, but that unemployed people with SCI had fewer outside sources of support, including private health insurance, workmen's compensation or other types of benefits.
The effect of health insurance coverage on employment is another area in which data are lacking. The role of health insurance is potentially important as it can affect the course of treatment following a SCI. In the United States, the most common treatment pathway is admission to an acute hospital for immediate treatment post injury, then transfer to an inpatient rehabilitation facility after the patient stabilization. For less severe injuries, transfers to home coupled with outpatient programs or home health care may also be options.
In the United States, no single, nationwide system of health insurance or benefit package exists. People purchase health insurance through private insurance plans, either individually or through their employer, or qualify for insurance through one of two governmentsponsored plans, Medicare and Medicaid. Administered by the federal government, Medicare is a uniform, national public health insurance program primarily for elderly people. Medicaid is jointly financed by the states and the federal government, but administered by states alone. It covers certain low-income groups. Approximately 14% of the population receives coverage through Medicare, 13% through Medicaid, 68% through the private health insurance market, with the remainder of the population constituting the uninsured. 10 Insurance benefits (hereafter insurance benefits refer to health insurance benefits or arrangements), meaning what health care is paid for by the insurer, for how long and under what circumstances, differ by payers.
Insurance arrangements may thus affect the length of stay at a facility or the amount of outpatient or in-home care covered post acute discharge. Insurance through contractual arrangements may also affect the pool of providers available to the person seeking care.
Aside from the impact on care pathways, insurance can also affect incentives to return to work or to seek employment. The majority of people in the private health insurance market obtain insurance through their employers. Maintaining current insurance can generate a strong incentive to return to work. Alternatively, Medicaid is income dependent and those eligible must ensure they do not exceed certain income levels to remain eligible; thus Medicaid coverage can act as a disincentive to work.
A retrospective, cross-sectional study 11 examined the relationship between the current type of insurance: catastrophic (that is, no-fault automobile insurance or worker's disability compensation), Medicaid, and/or private, and functional and psychosocial outcomes for those injured for at least 2 years. People with private health insurance were more likely to be engaged in work and school activities than those with Medicaid or catastrophic coverage. Medicaid sponsored subjects were younger, more often single, non-white, rehabilitated in an urban setting, and unemployed prior to injury.
Purpose
We examined the factors affecting return to productive activities and employment post injury and the time to these events. We focused on two economic factors that to date have received little attention: income level and health insurance status at the time of injury. Additional contributions of this paper are as follows. The sample was gathered from a single facility, which minimizes variation in initial treatment pathways. We followed the sample at monthly intervals from the onset of injury, so the time of events since onset was recorded with relative precision. Problems of attrition, recall bias and observation bias that have been noted in the literature are avoided. 7, 12 We examined return to productive activities as a wider rehabilitation goal and focused on return to employment among those employed at injury only, as becoming employed is likely to be a different process than returning to work. We used hazard regression models, 13 to account for the varying durations of observation of participants that overcome the limited predictive value of cross-sectional studies.
MATERIALS AND METHODS
We analyzed data on secondary outcomes from a cohort of newly injured people (n¼111) who participated in a telerehabilitation intervention. Details of the study intervention have been described in detail elsewhere. 14 Briefly, post discharge, participants were interviewed monthly by trained research staff regarding the development of secondary conditions and certain events, such as returning to work. Enrollment was 'rolling' , so participants were recruited from the rehabilitation hospital as they were discharged.
We collected demographic data, Functional Independence Measure scores, level of injury and insurance status at the time of discharge. We collected time to participation in productive activities and employment as secondary outcomes during follow-up interviews using the Quality of Well-being Scale. 15 Productive activities were defined as attending school, vocational training, working as a homemaker or volunteering.
Actual income data were not obtainable as part of the medical record at the time of discharge and are sensitive data to collect. Special surveys are often used to collect income data. 16 We imputed income by using the median income value for the city closest to each participant's zip code, based on census data. 17 
Analyses
We used hazard regression models to identify the factors affecting return to productive activities and employment. Hazard models are specifically designed for longitudinal data where participants are observed for different lengths of time. 13 A Weibull function was chosen for flexibility in the hazard function and was used to model median times to events for the full sample and by race and income.
Participation time ranged from 9 weeks to 2 years. Eighty-two participants were followed for 2 years, while 90 were followed for 1 year. Overall, participants who left the study (n¼26) did not differ significantly from those who remained in the study. Reasons for dropping participants included loss of contact with the participant (14%), requests to leave the study (6%) and death (4%).
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research. Table 1 provides demographic information on the study population. The mean age of the sample was 35 (s.d.¼11.8) years and over three quarters were white and male. The mean discharge Functional Independence Measure was 86, indicating a moderate functional level for the group. Sixteen percent of the sample had cervical complete (American Spinal Injury Association Impairment Scale A) injuries. Nearly 70% of participants were privately insured, while 80% were employed at the time of injury. Table 2 provides the regression results for factors affecting return to productive activities. Being older and being on Medicaid significantly decreased the likelihood of reporting a return, while higher income and being white significantly increased the likelihood. Being in the intervention groups, either video or telephone trended negatively (P¼0.083) in terms of returning to pre-injury activities, possibly because being in the intervention influenced participants' self-assessment of their abilities.
RESULTS
Results for returning to work for those employed prior to injury are provided in Table 3 . Older age, being white and having a higher income again were the significant factors affecting return to work; all 
With high quadriplegic injury (%) 16
Productive status prior to injury Employed (%) 80
In school (%) 9 Homemakers (%) 6
Unemployed (%) 5
Abbreviation: FIM, Functional Independence Measure.
Return to work and productive activities after SCI VL Phillips et al directional effects were consistent with findings in Table 2 . In this instance, being on Medicaid (P¼0.10) and having a quadriplegic injury (P¼0.08) were nonsignificant trends (P40.05). Being female was not a significant factor in any of the equations. The median number of days for returning to productive activities and employment are shown in Table 4 by income and race. Participants reported returning more quickly to productive activities at 1.5 years, compared with employment at 1.8 years. Fifty percent of African Americans reported returning to productive activities at 3.5 years, compared with whites at 1.3 years. Those in the 75th income percentile returned to work about 1.4 times faster (209 days) than those in the 25th percentile.
DISCUSSION
Many of the findings here, under stronger methods, mirror those of previous studies. The data indicate that being older at the time of injury significantly decreases the likelihood of return to employment and productive activities, while being white significantly increases this probability. Unlike most other studies, gender played no role in either affecting the time to return to work or to productive activities. One explanation for the effect of gender is that it acts as a proxy for financial resources and the type of work. 1 Analytic methods and taking income into account may explain its lack of effect here.
The effect of health insurance at the time of injury is noteworthy. Being uninsured did not affect either the likelihood of returning to employment or productive activities. However, being insured by Medicaid at the time of injury significantly reduced the likelihood related to general productive activities, such as training or seeking employment. This result was similar to that of Tate et al. 11 who found that SCI survivors with private pay insurance were more likely to engage in work and school activities than those with Medicaid coverage. Other work reports that fears of losing insurance benefits generally act as a disincentive to return to work, although they do not distinguish between insurance types. 1 In this study, among those employed at the time of injury, the effect of Medicaid was a negative, but nonsignificant trend (Po0.10).
Understanding the role of health insurance in employment paths post injury is important in aiding in the design of effective assistance programs. For example, for those covered by Medicaid, programs must address the issue of maintaining this insurance as their incomes rise, particularly as their health needs have likely increased post injury, or assisting them in transferring to a new insurance policy. In the United States, very few programs, such as the 'Ticket to Work Initiative' , have been designed to help people with disabilities secure employment, while maintaining all or some of their Medicaid benefits. 18 Future research must address clear questions to move the discussion forward and longitudinal studies are critical. For example, benefits at the time of injury may differ from those for which an SCI survivor becomes eligible post injury. The effect of benefits on work may be different for those returning to employment versus not employed at the time of injury. Benefits may also be important if they act as a disincentive to seeking education and training, as the results here suggest. Decisions about education and training in the short run affect the likelihood of future employment.
Being white and having a higher income played a significant role in both models with the same effect: both were related to a higher likelihood of return to work or productive activities. The effect of race has been well documented, 5 but this is the first study to show that race acts as a barrier even when income and insurance status at the time of injury are taken into account. The effect remains among the subset of those employed at the time of injury. These findings point to the importance of examining what structural barriers may exist for African Americans who are seeking work post injury, such as transportation, employment discrimination or access to care. Understanding how race relates to these structural barriers, within a larger sample, could help to extend the current findings.
Income, at the time of injury, can impact the ability to return to work and productive activities in multiple ways. Those who are wealthier may be able to purchase equipment, secure transportation or hire assistants that would enable them to go to school or return to work. They also are more likely to have funds to pursue school or vocational training. Income may also be acting as a signal for other factors. Low income may proxy job type and at the time of injury indicates a lower paying job and one that is more likely to require skilled labor. A person with an SCI may no longer be able to perform the work required to return to such employment. 7 Low income is also likely to reflect the effect of educational attainment up to the onset of injury. Education is known to be a primary predictor of employment and relatedly income. 19 Education and income are highly correlated, including for people with SCI. 20 Education has been found to be an important predictive factor in relation to SCI employment, but these analyses do not include income. When income and education are included simultaneously, education can become insignificant. 8 This study has a number of limitations. It was based on a small sample from a single rehabilitation hospital. Age and gender mix were similar to that of the national population, while nationally a larger proportion of racial and ethnic minority groups comprise those with SCI. 21 Also, the state of the labor market at the time may have affected the overall availability of jobs. Income was imputed by zip code and city of residence and was not collected for each study participant, although this method has been validated in previous work. 17 The sample size was relatively small, so we may have been limited in terms of power to identify significant relationships.
CONCLUSIONS
Disentangling the effects of income, insurance, education, all of which can change over time, is critical to address and understand in relation to their interaction with race. The analysis here focuses on key issues: longitudinal data, and insurance and income at the time of injury. The literature is ripe for investment in more refined data to facilitate further analyses of these factors in a larger population.
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